IL-4-induced priming of human intestinal mast cells for enhanced survival and Th2 cytokine generation is reversible and associated with increased activity of ERK1/2 and c-Fos.
In synergy with stem cell factor (SCF), IL-4 strongly enhances mast cell proliferation and shifts IgE-dependent cytokine production in mature human mast cells toward an increased release of Th2 cytokines such as IL-3, IL-5, and IL-13 and a decreased IL-6 expression. In this study we analyzed the kinetics and the mechanisms of these IL-4 effects on mast cells purified from intestinal tissue. If the cells were first cultured with IL-4 for 14 days and then without IL-4 for another 14 days, mast cells lost the capacity of producing higher amounts of Th2 cytokines and regained the capacity of producing IL-6. The IL-4-induced up-regulation of mast cell proliferation and FcepsilonRI expression was also reversible if IL-4 was withdrawn for 14 days. Interestingly, in contrast to IL-4, proliferation and phenotype of human intestinal mast cells were not affected by IL-13 although both cytokines were capable of inducing STAT6 activation. Instead, IL-4 treatment (but not IL-13 treatment) was associated with an increased activity of ERK1/2 and c-Fos, the downstream target of ERK1/2 and component of the transcription factor AP-1. Consistently, mast cell proliferation and cytokine expression in response to IL-4 was blocked by the MEK inhibitor PD98059. In summary, our data show that the IL-4 effects on human intestinal mast cell functions are reversible and accompanied by an increased activity of ERK1/2 and c-Fos.